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Inhibin, a glycoprotein secreted by the granulosa cells of the ovary is secreted throughout the menstrual cycle and during pregnancy but not in postmenopausal women. Women with granulosa-cell tumors of the ovary have elevated serum Inhibin concentrations and measurements of this hormone are useful marker for persistent or recurrent granulosa-cell tumors. 3 CA125 is effective in detecting serous ovarian cancers, whereas Inhibin is effective in detecting the mucinous and granulosa cell cancer. The present study is an effort to assess the suitability of combined test using Inhibin and CA 125 to diagnose patients with ovarian cancer.
METHODS
Fifty women with clinical suspicion of ovarian cancer attending Gynae OPD were enrolled in study. Suspicion of malignancy was based on clinical finding and ultrasonography/CT scan/MRI finding. Patients already undergone surgery or neo-adjuvant chemotherapy were excluded from the study. All of women, consented for the study, were subjected to estimation of serum Inhibin and CA125 levels using ELISA technique.
Serum Inhibin was done on D1 to D5 of cycle in premenopausal patients to avoid bias of fluctuating values of Inhibin during different phases of menstrual cycle. A value of 10.5 pg/ml was taken as cut of value for premenopausal patients. 4, 5 In postmenopausal patients, any detectable assay of Inhibin was taken as positive. In case of CA125, 35 IU/ml was taken as positive. 2, 6, 7 The cases were managed as per standard treatment protocol. Once the final histopathological diagnosis of all the cases were established, the preoperative CA 125 and Inhibin levels were compared with final histopathology.
RESULTS
Total of 50 patients were included in study after applying inclusion and exclusion criteria. Total of 27 women were premenopausal and 23 were post-menopausal. Age wise distribution of cases is shown in Table 1 . Out of 50 patients recruited, 30 were found to have carcinoma ovary and 20 were found to have benign diseases. Success rate of finding a malignancy in suspected case of carcinoma ovary was 60 percent on the basis of final histopathological report.
Out of 30 patients of carcinoma ovary, 27 patients were epithelial ovarian cancer, 01 case each of undifferentiated adenocarcinoma, granulose cell tumour and pseudomyxoma peritonei. In epithelial ovarian cancer 18 were serous cystadenocarcinoma cases, 07 were mucinous cystadenocarcinoma cases and 02 cases of mixed epithelial cancer ( Figure 1 ). In benign conditions, out of 20 cases, 10 cases were benign ovarian cysts and 10 cases were benign pelvic conditions. Distribution of benign ovarian cysts and other pelvic conditions are shown in Figure 2 and Figure 3 . CA125 was raised in 94% of serous carcinoma, 71% of mucinous carcinoma and all cases of mixed epithelial carcinoma, undifferentiated carcinoma, granulosa cell carcinoma but not in pseudomyxoma peritonei. It was also raised in 40% of benign conditions (Table 2) .
Serum Inhibin was raised in 61% of serous carcinoma, 100% of mucinous carcinoma, 50% in mixed epithelial carcinoma cases, and found to be raised in all single case of undifferentiated, granulosa cell tumour, pseudomyxoma peritonei (Table 2) . Inhibin was raised in 80% of benign diseases. After combining the results of both serum Inhibin and CA125, either one of them or both of them were raised in all carcinoma cases with detection rate of 100%. It was also raised in 70% cases of benign conditions. Out of 30 cases of carcinoma ovary, CA125 was raised in 90% of cases and Inhibin was raised in 86.6% of cases (Table 3) .
DISCUSSION
In our study, the incidence of detection of carcinoma ovary after final histopathological report was 60%. Ovarian tumour was found in all age groups. Most of the benign tumours were seen in the 3 rd and 4 th decade of life, while the malignant tumour had an age distribution mostly in the 5 th and 6 th decade of life (Table 1) . These findings are in agreement with that of many workers such as Vora and Bhargav et al, Jagadeshwari et al, Ramchandran et al. [8] [9] [10] In present study, CA125 was found raised in 94% of serous and 71% of mucinous ovarian carcinoma. (Table  2 ). CA125 was found to be raised in 40% of benign and 90% of malignant cases (Table 3) . CA 125 shows sensitivity of 90% and specificity of 60 % for detection of ovarian malignancy. The positive predictive value and negative predictive value were 77% and 80% respectively, making P value of 0.001, which was significant (Table 3 ).
In 2002, Schutter et al using cut-off value of CA 125 to be 35 IU/mL, he found a sensitivity of CA 125 to be 81% and positive predictive value to be 72%. 11 Stakes et al found CA 125 to be 86% for risk of ovarian cancer algorithm and specificity of 98% for CA 125 component of algorithm.
12 Sensitivity and positive predictive value being 83% and 16% respectively. Buys et al found a positive predictive value of 4% for CA 125 alone and 26.5% for abnormal CA 125 combined with transvaginal sonography. 13 In present study serum Inhibin was found to be raised in 80% of benign and 86.6% of malignant cases. Serum Inhibin was found raised in 61% of serous carcinoma, 100% of mucinous, 50% of mixed type and 100% of each case of granulose cell, undifferentiated and pseudomyxoma peritonei. Sensitivity and specificity of serum Inhibin was 86.6% and 20% respectively for detection of carcinoma ovary. The positive and negative predictive value were 61.9% and 50% respectively, making P value of 0.529, which was not significant (Table 3 ).
Jobling et al has shown more detailed survey of the usefulness of Inhibin measurements in the follow-up of 27 patients with granulose cell tumours, which was subsequently confirmed by Boggess et al and Petraglia et al. 14 Healy et al showed that serum total Inhibin was also elevated in 70% of mucinous epithelial cancers, but much less frequently in serous and endometrioid subtypes of ovarian epithelial carcinoma. 15 In the present study, combined CA125 and serum Inhibin was found to be raised in 70% of benign and 100% of malignant cases. Sensitivity of combined assay was 100% for detection of carcinoma ovary and specificity was 30%. The positive predictive value was 68.1% and negative predictive value was 100% making P value of 0.003, which was statistically significant.
Robertson DM et al has mentioned in his study that Inhibin complements another ovarian cancer marker, CA125 in that each performs better with different subtypes of ovarian cancer. 16 Inhibin is the better marker for granulosa cell tumour and mucinous epithelial carcinoma subtype, while CA125 is much better at detecting the serous and endometrioid subtypes of epithelial carcinoma. The two markers together detect more cases of ovarian cancer than each separately, with improved sensitivity and specificity. In this particular series, the two serum markers detected 95% of the ovarian tumours with 95% specificity.
CONCLUSION
Both CA 125 and Inhibin are useful in detecting serous subtype and granulosa cell and mucinous subtypes of ovarian cancers respectively. Combined use of CA125 and Inhibin showed better results in early detection of ovarian cancer in comparison to either CA125 and serum Inhibin alone. However, larger studies are required to formulate an algorithm incorporating various cut-offs of both CA 125 and Inhibin for early detection of various subtypes of ovarian malignancies.
